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Amendments to the Claims; 

Please amend claim 1 as follows. 

The listing of claims replaces all prior versions, and listings, of claims in the application. 
Listing of Claims; 

1 . (Currently Amended) A method for manufacturing a semiconductor device 
including first and second transistors having different gate dielectric layer thicknesses, the 
method comprising: 

forming a first dielectric layer on a semiconductor substrate of a first thickness; 

forming a second dielectric layer of a second thickness on a top surface of the first 
dielectric layer, the second dielectric layer having a different dielectric material from that of the 
first dielectric layer; and 

selectively removing a portion of the second dielectric layer with etch selectivity to the 
first dielectric layer so as to selectively expose a portion of the top surface of the first dielectric 
layer under the second dielectric layer to form a gate dielectric layer including a thick portion 
formed of the first dielectric layer and remaining second dielectric layer in a first region of the 
semiconductor device and a thin portion formed of the exposed first dielectric layer in a second 
region of the semiconductor device , the thin portion being of the first thickness and the thick 
portion being of a combined thickness of the first thickness and the second thickness; 

forming a first transistor in the first region, the first transistor including a first gate 
dielectric layer comprising a portion of the thick portion of the gate dielectric layer and a second 
transistor in the second region, the second transistor including a second gate dielectric layer 
comprising a portion of the thin portion of the gate dielectric layer . 

2. (Original) The method as claimed in claim 1 , wherein the first dielectric layer or 
the second dielectric layer is formed of a material selected from the group consisting of: silicon 
oxide, silicon nitride, hafnium oxide, aluminum oxide, zirconium oxide, and tantalum oxide. 

3. (Original) The method as claimed in claim 1, wherein the first dielectric layer is 
formed of thermal oxide. 



Attorney Docket No.: SAM-0465 
Application Serial No.: 10/685,738 
Reply to Office Action of: June 20, 2006 

4. (Original) The method as claimed in claim 1, wherein the first dielectric layer is 
formed of silicon oxide using rapid thermal oxidation. 

5. (Original) The method as claimed in claim 1 , wherein the first dielectric layer or 
the second dielectric layer is formed of hafnium oxide or aluminum oxide using atomic layer 
deposition. 

6. (Original) The method as claimed in claim 1, wherein the selective removal of the 
second dielectric layer comprises: 

applying a photoresist pattern on the second dielectric layer; and 
etching the exposed second dielectric layer adopting a dry or wet etch process by using 
the photoresist pattern as an etch mask. 

7. (Original) The method as claimed in claim 6, wherein the etching process is 
performed such that an etch rate of the second dielectric layer is higher than that of the first 
dielectric layer. 

8. (Original) The method as claimed in claim 1, further comprising nitridizing a 
surface of the gate dielectric layer. 

9. (Previously Presented) The method as claimed in claim 1, further comprising 
forming a third dielectric layer using a different dielectric material from that of the second 
dielectric layer, on the second dielectric layer; and 

selectively removing a portion of the third dielectric layer so as to selectively expose the 
second dielectric layer under the third dielectric layer, 

wherein the gate dielectric layer in the thick portion includes the remaining third 
dielectric layer, second dielectric layer, and first dielectric layer, which are stacked. 

10. (Original) A method for manufacturing a multi-thickness gate dielectric layer of a 
semiconductor device, the method comprising: 
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forming a first dielectric layer on a semiconductor substrate; 

forming a second dielectric layer on the first dielectric layer, the second dielectric layer 
having a different dielectric material fi-om that of the first dielectric layer; 

selectively removing a portion of the second dielectric layer so as to selectively expose a 
portion of the first dielectric layer under the second dielectric layer; 

selectively removing a portion of the exposed first dielectric layer so as to selectively 
expose a portion of the semiconductor substrate under the exposed first dielectric layer; and 

forming a third dielectric layer having a thickness that is thinner than that of the first 
dielectric layer on the exposed semiconductor substrate, to form a gate dielectric layer including 
a thick portion formed of the first dielectric layer and remaining second dielectric layer, a 
medium-thickness portion formed of the exposed first dielectric layer, and a thin portion formed 
of the third dielectric layer, 

1 1 . (Original) The method as claimed in claim 1 0, wherein the first dielectric layer, 
the second dielectric layer, or the third dielectric layer is formed of a material selected fi-om the 
group consisting of: silicon oxide, silicon nitride, hafnium oxide, aluminum oxide, zirconium 
oxide, and tantalum oxide. 

12. (Original) The method as claimed in claim 10, wherein the first dielectric layer or 
the third dielectric layer is formed of thermal oxide. 

13. (Original) The method as claimed in claim 10, wherein the first dielectric layer or 
the third dielectric layer is formed of silicon oxide using rapid thermal oxidation. 

14. (Original) The method as claimed in claim 10, wherein the first dielectric layer, 
the second dielectric layer, or the third dielectric layer is formed of hafnium oxide or aluminum 
oxide using atomic layer deposition. 

15. (Original) The method as claimed in claim 10, wherein the selective removal of 
the second dielectric layer comprises: 

applying a first photoresist pattern on a portion of the second dielectric layer; and 
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primarily etching an exposed portion of the second dielectric layer adopting a dry 

or wet etch process by using the first photoresist pattern as an etch mask, 

and wherein the selective removal of the portion of the exposed first dielectric layer 

comprises: 

applying a second photoresist pattern covering the remaining second dielectric 
layer and the portion of the exposed first dielectric layer; and 

secondarily etching a portion of the portion of the exposed first dielectric layer 
adopting a dry or wet etch process by using the second photoresist pattern as an etch 
mask. 

16. (Original) The method as claimed in claim 15, wherein the primary etching 
process is performed such that an etch rate of the second dielectric layer is higher than that of the 
first dielectric layer. 

17. (Original) The method as claimed in claim 10, further comprising nitridizing a 
surface of the gate dielectric layer. 

18. (Original) The method as claimed in claim 10, wherein the third dielectric layer is 
formed by deposition to extend over the remaining second dielectric layer and first dielectric 
layer. 

19. (Previously Presented) The method as claimed in claim 10, fiuther comprising 
forming a fourth dielectric layer using a different material from that of the second dielectric 
layer, on the second dielectric layer; and 

selectively removing a portion of the fourth dielectric layer so as to selectively expose a 
portion of the second dielectric layer under the fourth dielectric layer, 

wherein the gate dielectric layer in the thick portion includes the remaining fourth 
dielectric layer, second dielectric layer, and first dielectric layer, which are stacked. 



20. (Cancelled) 
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21 . (Previously Presented) A method for manufacturing a multi-thickness gate 

dielectric layer of a semiconductor device, the method comprising: 

forming a first dielectric layer on a semiconductor substrate; 

forming a second dielectric layer on the first dielectric layer, the second dielectric layer 
having a different dielectric material from that of the first dielectric layer; 

selectively removing a portion of the second dielectric layer so as to selectively expose a 
portion of the first dielectric layer under the second dielectric layer; 

selectively removing a portion of the exposed first dielectric layer so as to selectively 
expose a portion of the semiconductor substrate under the exposed first dielectric layer; and 

forming a third dielectric layer having a thickness that is thirmer than that of the first 
dielectric layer on the exposed semiconductor substrate, on the remaining first dielectric layer 
and on the remaining second dielectric layer, to form a gate dielectric layer including a thick 
portion formed of the remaining first dielectric layer, remaining second dielectric layer and third 
dielectric layer, a medium-thickness portion formed of the remaining first dielectric layer and 
third dielectric layer, and a thin portion formed of the third dielectric layer. 



